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Section 1 
Overview 

The collection, analysis, and distribution of safety data are important building blocks in a 
risk management program.  Risk management is the process of controlling the probability 
and severity of losses to a transit agency’s assets and income.  Foundational elements to a 
risk management program include hazard identification, hazard analysis, risk assessment, 
and hazard resolution.   

Accumulating safety data helps in the hazard identification phase.  It includes information 
collected from safety audits and incidents such as passenger injuries or claims, employee 
injuries, accident reports, vehicle incidents, and security incidents.  Analyzing this safety 
data is an important step towards resolving potential hazards and allocating resources to 
safety elements that may reduce the number of incidents. 

The goal of this Safety Data Acquisition and Analysis Guide is to assist the transit agency in 
developing a plan for the collection, organization, and analysis of safety information.  It is 
not intended to be prescriptive or mandatory. 

For the purposes of this guide, an incident is defined as any intentional or unintentional act 
that occurs on or in association with transit-controlled property and that threatens or affects 
the safety or security of an individual or property.  This definition applies whether or not the 
incident results in an accident, injury, fatality, security breach, or property damage. 

The Public Transportation Coordinator in the Texas Department of Transportation (TxDOT) 
district office has an electronic version of this document if a transit agency wants to copy 
any material into their management plans. 

Safety Data Acquisition and Analysis Guide 1 September 2003 

http://www.dot.state.tx.us/PTN/transys.htm?pg=coor


 Section 2 — Safety Data Acquisition and Analysis Plan
 

Section 2 
Safety Data Acquisition and Analysis Plan 

Introduction 

The identification of potential safety hazards is the responsibility of all transit agency 
employees.  However, it must be determined in advance how the data will be used and who 
will be responsible for its evaluation.  

Analysis of safety data and incident reports may provide insight into what has happened in 
the past as well as: 

♦ determine safety trends and patterns in transit agency operations 

♦ guide policy development 

♦ provide insights on current vulnerabilities 

♦ assist in establishing priorities and allocations of resources 

♦ evaluate the success of safety programs and technologies 

♦ focus personnel deployment. 

The collection, maintenance, and distribution of this safety data may require great efforts 
due to management concerns, the involvement of multiple departments, and issues 
concerning the compiling of the data. 

It is also important that transit agencies communicate, coordinate, and compare safety data.  
This collaboration can identify potential hazards before they occur by monitoring safety 
events at other transit agencies, especially those with similar components. 

Goals and Objectives 

Management plans usually begin with a basic set of goals and objectives.  Several 
foundational goals for a safety data acquisition and analysis plan may include, but are not 
limited to: 

♦ reduce costs associated with the occurrence of incidents and hazards 

♦ mitigate the effects of workplace hazards on personnel and property 

♦ generate a standardized methodology for incident data collection 

♦ develop a database for compiling a core set of incident characteristics 

♦ report safety data that is practical and useful for the transit agency 

♦ monitor and analyze accrued incident information 

♦ compare safety statistics between similar transit agencies 

♦ determine causal factors or trends for the purpose of reducing transit vehicle incidents 

♦ identify and implement corrective actions 
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♦ collate incident data with prior safety data for the evaluation of corrective actions 

♦ assess the effectiveness of specific training programs and safety related capital 
improvements. 
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Section 3 
Safety Data Acquisition 

Introduction 

All necessary information pertaining to a specific incident should be contained in standard 
format and stored in a specified location.  Potential uses for this documentation include: 

♦ ongoing training, especially where human error and procedural error are involved  

♦ litigation, where documentation of efforts to prevent such incidents can be valuable in 
establishing that transit management is reasonable and prudent 

♦ expedite the preparation of required reports to all necessary agencies, such as the 
National Transportation Safety Board, state and local regulatory agencies and governing 
boards 

♦ budget allocations, where certain redesigns and equipment purchases can be easily 
justified. 

Regulations and Reporting Requirements 

Transit employees should be required to submit a written report to management of their 
involvement in and/or witnessing of any incident.  Examples of different reporting forms 
can be found in appendix A and appendix B.  The report should be filled out on the day the 
incident occurs to ensure accuracy and completeness when describing the events leading up 
to the incident.  The report should capture what the employee saw, what actions were taken 
and when these actions were taken.  Employees who are unsure as to whether an incident 
report is necessary should seek clarification from management. 

The Texas Administrative Code (TAC) Title 43, rule 31.48, requires that transit agencies 
annually report the total number of incidents per 100,000 miles of service and the average 
number of miles between revenue vehicle mechanical system failures which prevent a 
vehicle from completing a scheduled revenue trip. 

The TAC also requires all incidents that meet the criteria established by the Texas 
Department of Transportation (TxDOT) to be reported within five days of the incident or 
discovery of the incident.  The TxDOT procedures and reporting forms are included in 
appendix C and appendix D or can be downloaded off the Internet site under Public 
Transportation Division. 

The Texas Workers’ Compensation Commission sets the safety standards for the workplace.  
Regulations and guidance on these standards can be found on their Internet site. 

Resources for Collecting Information 

Vehicle Incidents.  The information gathered at the incident scene will come from two 
primary sources; the courtesy cards given to witnesses and passengers (see example in 
appendix E), and the information from the operator. 
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The operator’s primary responsibility is the safety of his passengers and himself; however, 
the operator should record his version of the sequence of events as quickly as possible.  The 
operator can identify any contributing factors that could be used as evidence to determine 
liability.  Contributing factors could be people (the action of others), the environment 
(weather, traffic, time and light), equipment (defective or unfamiliarity), or avoidable 
distractions. 

Usually a road supervisor will be called upon to collect information from the scene of an 
incident.  It is advisable to have a documentation packet on each vehicle responding to an 
incident scene.  Some suggested items in this documentation packet may include: 

♦ camera or disposable camera 

♦ extra rolls of film 

♦ safety reflective vest 

♦ measuring wheel 

♦ yellow lumber crayon 

♦ 100 foot tape 

♦ 12” ruler 

♦ clipboard 

♦ flashlight 

♦ spare batteries for flashlight and camera 

♦ safety triangles or flares 

♦ courtesy cards  

♦ insurance forms 

♦ checklist of actions to be taken before leaving the scene of the incident (see example in 
appendix F) 

♦ operators incident report form (sample forms are in appendix B and appendix D) 

♦ supervisor’s accident/incident report (see example in appendix G) 

♦ pens or pencils 

♦ sketch pad or graph paper (see sample sketches in appendix H) 

♦ sketch template (see example in appendix I) 

Courtesy cards are important because they provide a reserve of witnesses if an incident 
results in a lawsuit or if someone accuses the transit agency of mishandling an incident.  
Courtesy cards should be given to all passengers on the transit vehicle and any observers 
outside of the vehicle.  Good witnesses can provide a clearer perspective of an incident by 
recounting their view of the sequence of events leading up to the incident.   
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A good sketch or diagram will clearly show the location of vehicles, road signs, 
intersections, the number of lanes, speed limits, etc.  It could also show measured skid 
marks, road widths, distance from intersections, and other landmarks.   

Workplace Incidents.    Every task within a transit agency must be designed for safety.  A 
high rate of workplace incidents may be the result of poor functioning in prevention 
systems.  The prevention of and preparedness for workplace incidents needs to be woven 
into every system at the transit agency.  When incidents do occur, the root cause of the 
incident must be determined and communicated so that others in the system are prepared. 

Sources for gathering this information to analyze may include: 

♦ historical data on disaster and major emergencies, prior complaints, investigations and 
incident reports  

♦ employee reporting forms for security incidents, exposure incidents, and incident 
reports (see example of employee’s account in appendix A) 

♦ judgment by knowledgeable individuals:  
• local experts  
• management (see examples of supervisor’s investigation report in appendix J and 

supervisor’s incident report in appendix K) 
• Occupational Safety and Health Administration (OSHA) 
• federal and state health agencies 
• Workers’ Compensation (copies of reporting forms and instructions may be 

obtained at http://www.twcc.state.tx.us/index.html) 

♦ material safety data sheets (MSDS) prepared by the product’s manufacturer with basic 
information on a chemical’s physical properties, related health effects, fires, spills, 
handling and storage.   

♦ design codes and standards, as well as, transit agency specifications 

♦ safety audits of transit vehicle operators and mechanics (see example in appendix L) 

♦ safety audits of facilities with a generic or a specific hazards checklist (see example in 
appendix M)  

Database 

If collected incident information is not readily available and easily organized by type and 
occurrence, it will be impossible to use the results to improve system safety.  A 
computerized incident database is an essential safety management tool for most transit 
agencies.  However, some transit agencies may be able to maintain data files in a manual 
format due to the smaller number of incidents.  An example of an accident register is in 
appendix N. 

The development of an incident database depends on the specific requirements of each 
transit agency and the nature of the other information systems maintained by other 
departments (e.g., human resources may be collecting information on operator data or 
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training and risk management may be collecting information on claims).  Therefore, a good 
informational exchange must be maintained among all systems within the transit agency.  
An examination of the database structure and trend analysis systems of other transit agencies 
may also be useful. 

Queries on a database system can produce summary reports of incidents occurring by 
location, time of day, day of week, road conditions, collision dynamics, operator, weather 
conditions, etc.  Several examples of one transit agency’s queries can be seen in appendix O 
and appendix P. 

Another example of a transit agency’s query on collisions and passenger incidents may 
appear as: 

Collisions and Passenger Incidents 
Collisions Number Percent of Total 

At intersections 9 25.7 
Between intersections 11 31.4 
Rear-end collisions in traffic 1 2.9 
In loading zone 8 22.9 
With objects 6 17.1 
With pedestrians 0 - 
Miscellaneous 0 - 
Total 35 100.0 

Passenger Incidents Number Percent of Total 
Boarding 34 20.9 
Alighting 47 28.8 
On board 51 31.3 
Wheelchair 5 3.0 
Miscellaneous 26 16.0 
Total 163 100.0 

By arranging the data in the database a transit agency can track very specific problems and 
apply specific resolutions: 

♦ which types of vehicles are more likely to be involved in side collisions, possibly 
leading to a decision to retrofit special lights or mirrors  

♦ what intersections have the most incidents, possibly leading to the removal of 
obstructions to the operator’s view or a redesign of the incident location  

♦ how many wheelchair incidents, possibly leading to a change in securement devices or 
retraining of the operators 

♦ how many passenger slips occur on board, possibly leading to a change in mid-aisle 
mats or retraining of the cleaning staff and operators 

♦ which vehicles have the most equipment problems, possibly leading to warranty claims 
or a change in the vehicle specifications  

♦ which task has the highest employee injury claims, possibly leading to a redesign of the 
task or the shop layout 
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Section 4 
Safety Data Analysis 

Introduction 

A key objective of any transit agency is to provide a safe and reliable transportation system.  
Despite the existence of safety manuals and the provision of safety training, incidents still 
occur.  Research on transit incidents has demonstrated that, for almost every type of 
incident, there is a recognizable pattern or chain of events leading up to its occurrence.  
Failure to review incident history and learn from it may result in a reoccurrence of those 
types of incidents. 

However, a review of past incident data does not provide a complete analysis because the 
hazards identified will be limited to those that actually caused an incident.  Transit agencies 
should also review their data on “near-misses” and other incidents that did not result in 
accidents, but easily could have.  For example, a transit vehicle operator with a drinking 
problem will probably have several “near-misses,” minor collisions or other infractions that 
may suggest the nature of the problem.  If the driving records are reviewed, the operator 
may be identified before a major incident occurs.  Likewise, mechanical difficulties, such as 
failure of a brake light or turn signal, can be discovered during an investigation of a “near-
miss” before they cause an incident.   

As a result of numerous studies, the safety community has adopted the following Heinrich 
ratio for the predictability of fatal incidents.  If a transit agency can recognize and respond to 
these difficulties quickly and efficiently, they can prevent fatal incidents. 

1 
death 

29 
major incidents 

300 
minor incidents 

600  
near misses 

 

Vehicle Incident Investigation 

Investigating vehicle incidents is necessary for the collection and analysis of incident 
information.  Investigations should be conducted as soon as possible after the incident; 
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otherwise, temporary physical evidence such as tire marks and pavement scuffs will 
disappear.  Also, with the passage of time, people will forget or magnify details of the 
events. 

An investigation of each vehicle incident can yield the following information: 

♦ operator’s performance skill 

♦ contributing factors to the incident 

♦ operator’s judgment in taking action  

The key decision in terms of avoiding future accidents is preventability.  In order for a 
vehicle incident to be listed as preventable or non-preventable, complete details are needed 
of what the operator saw, when it was seen and whether action taken was appropriate to the 
circumstances.  If the operator did not see or recognize a hazard in a timely manner, 
information should be developed as to why the hazard was not recognized in time or as to 
why the appropriate action was not taken in time to prevent the incident.   

No two incidents are exactly alike, therefore, each incident must be judged individually.  
Some types of incidents can be prevented by employees, while others require changes in 
operating practices, policies or equipment.   

Non-preventable/Preventable Vehicle Incidents 

The act of classifying vehicle incidents as preventable or non-preventable is complex 
because standards for safe driving performance will differ by transit agency, insurance 
carriers, and law enforcement. 

For the purposes of reviewing operator performance and identifying unacceptable safety 
hazards, a transit agency should establish internal standards for safe driving regardless of 
legal liability.  Transit management must then clearly communicate these standards to their 
operators, safety representatives, and members of the incident review board.  

Guidelines for setting standards on incident preventability may be obtained from the 
National Safety Council or the Federal Motor Carrier Safety Administration.  The types of 
vehicle incidents listed below do not cover every incident that may occur, but may provide 
general guidance to assist in determining preventability. 

Non-preventable Vehicle Incidents.  A non-preventable vehicle incident is one in which the 
transit vehicle operator could not have taken any defensive action to prevent the incident 
from occurring.  When an operator commits no errors and reacts reasonably to the errors of 
others, the National Safety Council considers the incident to be non-preventable.  The 
following incidents may be considered non-preventable if the transit agency adopts these 
standards: 

♦ Struck in rear by other vehicle 
• Operator was proceeding in transit vehicle’s proper lane of travel at a safe and 

lawful speed. 
• Operator was not making sudden or abrupt lane change. 

Safety Data Acquisition and Analysis Guide 9 September 2003 

http://www.nsc.org/index.htm
http://www.fmcsa.dot.gov/index.htm


 Section 4 — Safety Data Analysis
 

• Operator did not make sudden or abrupt stop. 
• Operator was stopped in traffic due to existing conditions or was stopped in 

compliance with traffic sign, signal, or the directions of a police officer or other 
person controlling traffic. 

• Operator was in proper lane waiting to make turn. 

♦ Struck while parked 
• Operator was properly parked in a location where parking was permitted. 

Preventable Vehicle Incidents.  Preventable vehicle incidents, in general, are defined as 
ones in which the transit vehicle operator failed to do everything reasonable or defensively 
to prevent the incident despite the action of others or the presence of adverse conditions.  
When an operator commits errors and/or fails to react reasonably to the errors of others, the 
National Safety Council considers an incident to be preventable.   

The classification of preventable is not solely based on or determined by legal liability.  In 
fact, the transit agency may classify the incident as operator preventable, even though the 
other motorist received a traffic citation.  The following incidents may be considered 
preventable if the transit agency adopts these standards: 

♦ Incidents at intersections 
• Operator failed to control speed so that transit vehicle could stop within available 

sight distance.  
• Operator failed to check cross-traffic and wait for it to clear before entering 

intersection.  
• Operator pulled out from side street in the face of oncoming traffic. 
• Operator collided with person, vehicle, or object while making right or left turn. 

♦ Striking other vehicle in rear 
• Operator failed to maintain safe following distance and have transit vehicle under 

control.  
• Operator failed to keep track of traffic conditions and did not slow down. 
• Operator failed to ascertain whether vehicle ahead was moving slowly, stopped, or 

slowing down for any reason. 
• Operator misjudged rate of overtaking. 
• Operator came too close before pulling out to pass. 
• Operator failed to wait for vehicle ahead to move to the clear before starting up. 
• Operator failed to leave sufficient room for passing vehicle to get safely back in 

line. 

♦ Sideswipe and head-on collisions 
• Operator was not entirely in transit vehicle’s proper lane of travel.  
• Operator did not pull to right, slow down or stop for vehicle encroaching on transit 

vehicle’s lane of travel (when such action could have been taken without additional 
danger). 
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♦ Struck in rear by other vehicle 
• Operator was passing slower traffic near an intersection and had to make sudden 

stop.  
• Operator made sudden stop to park, load, or unload.  
• Vehicle was improperly parked.  
• Operator rolled back into vehicle behind transit vehicle while starting on grade. 

♦ Squeeze plays and shutouts 
• Operator failed to yield right-of-way when necessary to avoid incident. 

♦ Backing incidents 
• Operator backed up when backing could have been avoided by better planning of 

route.  
• Operator backed up when such backing could have been avoided.  
• Operator failed to check proposed path of backward travel.  
• Operator depended solely on mirrors when it was practicable to ask assistance from 

a guide.  
• Operator failed to check behind vehicle parked at curb before attempting to leave 

parking space.  
• Operator backed from blind side when a sight-side approach could have been made. 

♦ Incident involving rail operated vehicles 
• Operator attempted to cross tracks directly ahead of train or streetcar.  
• Operator ran into side of train or streetcar.  
• Operator stopped or parked on or too close to tracks. 

♦ Incidents while passing 
• Operator passed where view of road ahead was obstructed by hill, curve, 

vegetation, traffic, adverse weather conditions, etc.  
• Operator attempted to pass in the face of closely approaching traffic.  
• Operator failed to signal change of lanes.  
• Operator pulled out in front of other traffic overtaking from rear.  
• Operator cut in too short while returning to right lane. 

♦ Incidents while being passed 
• Operator failed to stay in transit vehicle’s lane and hold speed or reduce it to permit 

safe passing. 

♦ Incidents while entering traffic stream 
• Operator failed to signal when pulling out from curb.  
• Operator failed to check traffic before pulling out from curb.  
• Operator failed to look back to check traffic if mirrors did not show traffic 

conditions.  
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• Operator attempted to pull out in a manner that forced other vehicle(s) to change 
speed or direction.  

• Operator failed to make full stop before entering from side street, alley, or 
driveway. 

• Operator failed to make full stop before crossing sidewalk. 
• Operator failed to yield right of way to approaching traffic. 

♦ Pedestrian incidents 
• Operator did not reduce speed in area of heavy pedestrian traffic.  
• Operator was not prepared to stop.  
• Operator failed to yield right-of-way to pedestrian. 

♦ Mechanical defects incidents 
• Defect was of a type that operator should have detected in making pre-trip 

inspection of vehicle.  
• Defect was of a type that operator should have detected during the normal 

operation of the vehicle.  
• Operator’s abusive handling of the vehicle caused defect.  
• Defect was known to operator, but ignored.  
• Operator was instructed to operate with known defect. 

♦ All types of incidents 
• Operator was not operating at a speed suitable for the existing conditions of road, 

weather, and traffic. 
• Operator failed to control speed so that transit vehicle could stop within assured 

clear distance. 
• Operator misjudged available clearance. 
• Operator failed to yield right-of-way to avoid incident. 
• Operator failed to accurately observe existing conditions. 
• Operator was in violation of transit agency operating procedures, federal or state 

regulations, or any applicable traffic laws or ordinances. 

Incident Review Board 

In order to establish consistent direction and review of safety and security related issues, a 
review board of transit employees should be established.  This board may review 
compliance with transit agency policies, rules, regulations, standards, codes, and procedures 
and identify changes or new challenges as a result of incidents.  The incident review board 
becomes a mechanism through which the transit agency: 

♦ identifies safety and security hazards 

♦ organizes incident investigations 

♦ recommends and evaluates corrective actions to address findings from investigations 
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♦ develops strategies for resolving safety and security hazards 

♦ coordinates the sharing of responsibilities and information 

♦ manages the integration of safety and security initiatives and policies 

♦ evaluates the effectiveness of safety and security initiatives 

♦ coordinates interaction with external agencies and governing boards 

♦ provides assistance during litigation 

To ensure impartiality, board members should include all of the key departments; including 
management, operations, maintenance, training, and facilities.  Diversity in the membership 
ensures that the transit agency’s safety rules, operating rules, training programs, 
maintenance policy, and general traffic and route conditions are considered in each review.  
Each member should also have a full understanding of the federal drug and alcohol testing 
requirements, thorough knowledge of the transit agency’s standards for preventability, and 
training in defensive driving.  

The following points are suggested as a means for anonymity and impartiality in each 
incident review: 

♦ the name of the employee involved in the incident should not be revealed to board 
members 

♦ the employee involved should not be called before the board to discuss the incident, the 
incident report should represent the employee 

♦ individual board member’s decisions should not be divulged to the employee involved 
in the incident  

Members of the incident review board should be rotated on a regular basis.  However, only 
one new member should be taken on the board at a time.  This allows the new member to 
absorb some of the experience of the senior members before another member is rotated. 

Corrective actions and preventive measures recommended by the board could be discussed 
during open safety meetings, without mention of the name of the individual involved.  The 
same material can also be used for in-house publications, bulletins, and employee news 
letters. 
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Section 5 
Risk Management Program 

Introduction 

All transit agencies should be cognizant of their exposure to potential hazards and the 
liabilities resulting from them.  Early detection and resolution of these safety hazards can 
avert many incidents and lessen their effects.  Even those transit agencies with one vehicle 
can benefit from resolving hazards which may result in costly litigation and damages. 

There are numerous losses that can result from incidents, some costs are difficult to 
determine but the following list may identify potential expenditures:   

♦ payments for settlement of injury or death claims, including awards to dependents and 
for plaintiff legal fees 

♦ payments for property damage claims which may not be covered by insurance: 
• replacement costs for vehicles, property, or other damaged items 
• loss of function and operations income 
• recovery and salvage of damage equipment 
• expenditures of emergency equipment and supplies 
• costs of emergency assistance 
• administrative costs 
• plaintiff’s legal fees 
• lost time and wages 

♦ legal fees for defense against claims 

♦ punitive damages assessed 

♦ costs of incident investigation 

♦ corrective actions to prevent recurrences 

♦ slowdowns in service while incident causes are determined and corrective actions are 
taken 

♦ penalties for failure to take action to correct hazards 

♦ lost time of transit personnel 

♦ increased insurance costs 

♦ loss of public confidence and ridership 

♦ loss of prestige 

♦ degradation of employee morale 
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There is no one risk management program or approach that is right for every transit agency.  
Due to the varying sizes and composition of fleet vehicles and employees, each transit 
agency needs to assess its own system and design a program specific to its particular needs.  

The general process to a risk management program may visually be described as: 

 

System Definition   

All systems within a transit agency should be involved in the risk management process, 
including operations, safety, engineering, procurement, and maintenance.  Each system 
should be defined by its physical and functional characteristics: equipment, procedures, 
people, and environment.  Thorough knowledge and understanding of these individual 
elements and how they interface with each other is essential to identifying hazards. 
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Hazard Identification 

The initial step in identifying potential hazards is to identify the incidents that may result if 
the hazards are not eliminated or controlled.  A transit agency that has been acquiring safety 
data can organize and analyze the information by common elements looking for potential 
hazards. 

Studying the sequence of events leading up to an incident can uncover the absence of, or 
weakness in, controls over the energy sources that cause incidents.  It can reveal those areas 
that may expose the transit agency to more serious consequences.  Examples of potential 
hazards warranting an analysis could include: 

♦ security incidents  

♦ biosafety  

♦ confined spaces 

♦ diesel and carbon monoxide emissions 

♦ indoor air quality 

♦ ergonomics in the vehicle and the workplace  

♦ fatigue 

♦ noise and vibration 

♦ power tools and shop equipment 

♦ temperature extremes 

♦ welding, cutting, brazing 

♦ workplace violence 

♦ lockout/tagout 

♦ powered industrial trucks 

♦ fires 

♦ vehicle incidents 

♦ electrical hazards and power failures 

♦ bomb threats 

♦ acts of terrorism 

♦ natural disasters (earthquake, flood, or tornado) 

♦ hazardous material spills or intrusions 

♦ slippery surfaces. 

Reviewing the occurrence and handling of safety events at other transit agencies can also 
prevent many incidents before they occur.  However, uniform reporting is an essential 
element in making statistical comparisons of incidents within the transit industry or with 
national or state trends. 
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Hazard Analysis 

Hazard analysis should be conducted throughout the planning, design, construction, testing, 
operation, maintenance, and disposal phases of all transit projects.  Hazard analysis can aid 
in implementing corrective actions based on how the transit agency could have handled each 
incident differently.   

Transit management should rank each identified hazard according to its probability of 
occurrence.  Ultimately, each transit agency should make their own determinations; 
however, some transit agencies may use a ranking system as depicted below: 

Hazard Probability Categories 
Description Level Specific Component or System Fleet or Inventory 

Frequent A Likely to occur frequently.   Continuously experienced 
Probable B Will occur several times in the life of an 

item.   
Will occur frequently 

Occasional C Likely to occur sometime in the life of an 
item.   

Will occur several times 

Remote D Unlikely but possible to occur in the life 
of an item.   

Unlikely but can reasonably be 
expected to occur 

Improbable  E So unlikely, it can be assumed occurrence 
may not be experienced.   

Unlikely to occur, but possible 

Risk Assessment 

A comprehensive study of those facilities and systems most vulnerable to potential hazards 
is called a risk assessment. The risk is evaluated in terms of whether it will result in an 
incident and the benefits to be gained from accepting the risk.  In its simplest terms, risk 
might be expressed as a product of the probability of an incident occurring from a potential 
hazard, the facility’s or system’s vulnerability to this hazard, and the potential damage costs: 

Risk = Probability × Severity 

Starting with those facilities and systems with the highest probability and vulnerability, each 
hazard should be assessed based on the severity of damage to the transit agency: 

♦ How are employees, facilities, passengers, and/or systems affected or damaged by this 
potential hazard? 

♦ What is the best estimate of damage costs associated with this hazard? 

♦ Approximately how often does this hazard occur? 

Ultimately, each transit agency should make their own determinations; however, some 
transit agencies may use a classification system as depicted below: 

Hazard Severity Categories 
Category Severity Characteristics 

I Catastrophic Death, severe environmental damage, or damage to areas with major financial 
impact or extended interruption of critical services 
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II Critical Severe injury, severe occupational illness, environmental damage, or damage 
to areas containing physical value, confidential information, or computer 
access to sensitive data/operational processing networks 

III Marginal Minor injury, minor occupational illness, environmental damage, or damage 
to areas where disruption is moderately serious for the transit agency  

IV Negligible Less than minor injury, occupational illness, environmental damage, or areas 
relatively unimportant to the transit agency operations 

The following assessment table can then be created by combining the probability and 
severity rankings to categorize identified hazards: 

Categories for Risk Assessment 
Probability/Severity I (Catastrophic) II (Critical) III (Marginal) IV (Negligible) 
A (Frequent) IA IIA IIIA IVA 
B (Probable) IB IIB IIIB IVB 
C (Occasional) IC IIC IIIC IVC 
D (Remote) ID IID IIID IVD 
E (Improbable) IE IIE IIIE IVE 
Legend Hazard risk index  Acceptance criteria 
 IA, IB, IC, IIA, IIB, IIIA  Unacceptable, management must take action 
 ID, IIC, IID, IIIB, IIIC  Undesirable, management decision is required 
 IE, IIE, IIID, IIIE, IVA, IVB  Acceptable with management review, requires monitoring 
 IVC, IVD, IVE  Acceptable without management review 

Hazard Resolution 

By assessing those facilities and systems with a high probability rating and a high severity 
rating, crucial decisions can be made regarding the distribution of available resources.  The 
costs and benefits of different options for managing risk must be considered with the transit 
agency’s capacity to finance and administer these options.  The transit agency may decide to 
control, transfer, remove, and/or accept the risk.  Several examples for corrective actions 
may include, but are not limited to: 

♦ Risk control 
• fire protective equipment for fire emergencies  
• protective shelters for employees during a tornado emergency 
• reassess work/shop layout for flood emergencies 
• fine tune background checks on operators 
• update training requirements 
• warning devices 
• preventive maintenance program 

♦ Risk transfer 
• shift the burden of financial responsibility for potential losses to a third party, such 

as an insurer 
• evaluate “hold-harmless” clauses in contracts 
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♦ Risk removal 
• eliminate the use of the system, subsystem, or equipment that creates the hazard 

♦ Risk acceptance 
• take financial responsibility for all or some portion of a potential loss 
• evaluate the deductible level set on vehicle collision insurance 
• evaluate insurance policies 

Risk Management Example 

The following example may help in understanding the risk management process.  Risk 
assessment may focus on a number of potential hazards but this example will demonstrate 
the process for three hazards only; vandalism, robbery, and fire. 

Hazard Identification.  Transit management determines what hazards are most likely to 
occur and generates a list of potential hazards.  The transit agency then assesses their 
facilities and systems based on this list of potential hazards. 

For example, a review of past security incidents and input from local police indicates that 
acts of vandalism and robbery are possible.  Fires are potential hazards that can start 
anywhere so they should be added to the list.  

Hazard Analysis.   While subjecting each facility and system to it’s vulnerability of 
vandalism, it is determined that the transit agency’s control center might have a very low 
vulnerability to vandalism and be assigned a rating of E (improbable).  In contrast, transit 
management may decide that robberies and vandalism are more likely in transit vehicles and 
facilities and assign higher ratings.  The following is an example of how this transit agency 
may rank its vulnerability on these few selected hazards: 

Vulnerability Analysis 
Facilities/Systems and Hazards Vandalism Robbery Fire 

Facilities    
• Dispatch Center E D D 
• Reception Room C C D 

Systems    
• Controls E E D 
• Electrical System E E D 
• Transit vehicles B C C 

Risk Assessment.  Using the examples from this vulnerability analysis table, transit 
management assigns different severity ratings to these hazards.  A higher severity rating 
may be given to a fire in the dispatch room because the movement of transit vehicles is 
greatly affected when dispatch equipment is damaged.  This loss of equipment may also 
have consequences in passenger and driver safety, continuity in transportation service, loss 
in revenue, and security concerns.  The following is an example of a risk assessment table 
created for these previously selected hazards: 

Risk Assessment Table 
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Facilities/Systems and Hazards Vandalism Robbery Fire 
Facilities    

• Dispatch center IE ID ID 
• Reception room IIIC IIIC IID 

Systems    
• Controls IE IE ID 
• Power distribution IE IE ID 
• Transit vehicles IVE IC IC 

Hazard Resolution.  Using the risk assessment table, transit management individually 
decides to control, transfer, remove, or accept each potential hazard.  Since a fire in the 
dispatch room has the highest severity rating, transit management must take action on this 
hazard to reduce their exposure to financial and personnel loss.  Examples of several options 
for managing and reducing the risk of a fire in the dispatch room may include but are not 
limited to: 

♦ install a fire suppression system in the dispatch room (risk control) 

♦ request a courtesy fire inspection of the transit facility from the local fire department 
(risk control) 

♦ use two way radios to dispatch transit vehicles (risk removal) 

♦ forward calls from the central telephone number to cellular phones (risk control) 

♦ use a manual system, such as log sheets, with trip information for each transit vehicle 
(risk removal) 

♦ provide a fire alarm system throughout the transit facility (risk control) 

♦ instruct office personnel on proper evacuation of transit facilities (risk control) 

♦ purchase special insurance for dispatch equipment (risk transfer) 

♦ evaluate insurance policies for current replacement values (risk acceptance) 

Follow-up 

It is necessary to monitor the effectiveness of corrective actions and ensure that new hazards 
are not introduced as a result.  An example of a corrective action may be the purchase of low 
floor vehicles to reduce passenger trips and falls.  The low floor may cause vehicles to 
bottom out at high profile railroad grade crossings, so routes may need to be reviewed and 
rerouted. 

As well, any changes through new contracts and agreements, new regulations and 
legislation, and any changes in system operations should have a hazard analysis conducted 
to identify and resolve any new hazards. 
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References and Resources 

American Public Transportation Association (APTA)   Bus Safety Management Program 

 “Manual for the Development of Bus Transit System Safety Program Plans” 

Capital Metropolitan Transportation Authority (CapMetro)   Austin, TX 

Center for Transportation Research, University of Texas at Austin  

“Evaluation of Software Solutions for Transit Scheduling and Data Integration Needs”  
Nov. 2002 

Colorado Department of Transportation, Transit Unit 

“Transit Safety and Security Prototype Approach” Dec. 2002 

Community Council of Southwest Texas, Inc.  Uvalde, TX 

Dallas Area Rapid Transit (DART)   Dallas, TX 

Department of Public Safety License & Weight Service  

“A Texas Motor Carrier’s Guide to Highway Safety”   March, 2003 

Federal Emergency Management Agency – The Emergency Program Manager 

Federal Motor Carrier Safety Administration (FMCSA) 

 “Accident Countermeasures” 

Federal Transit Administration (FTA)  

“Transit System Security Program Planning Guide”  

“Critical Incident Management Guidelines”  

“Bus and Passenger Accident Prevention”  

“Hazard Analysis Guidelines for Transit Projects” 

Hill Country Transit District (The HOP) San Saba, TX 

Metropolitan Transit Authority of Harris County (METRO)   Houston, TX 

System Safety Program Plan        January 3, 2003 

National Center for Transit Research – University of South Florida  

“Analysis of Florida Transit Bus Accidents” 
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National Highway Traffic Safety Administration – (CODES)  

Crash Outcome Data Evaluation System 

National Highway Traffic Safety Administration – National Center for Statistics & Analysis 

National Safety Council (NSC)   “A Guide to Determine Motor Vehicle Accident 
Preventability” 

National Transit Institute (NTI)   “Workplace Health and Safety Resource” 

National Transportation Safety Board – Highway Special Investigation Report  

PB99-917006  NTSB/SIR-99/04  “Bus Crashworthiness Issues” 

New York State Department of Transportation 

North Carolina Department of Motor Vehicles   “Commercial Bus Crashes in North 
Carolina” 

Ohio Department of Transportation – Office of Public Transportation 

Regional Transportation Authority (RTA)   Corpus Christi, TX  

Accident Review Board Policy    March 15, 1995 

Rural Transit Assistance Program (RTAP)   “Risk Management for Rural Transit Systems”  
Technical Assistance Brief #8, Revised 2001, prepared by Community Transportation 
Association of America (CTAA) 

Texas Transportation Institute (TTI) “Emergency Management for Public Transportation 
Systems: Research Report (Tasks 3 and 4)” 

Transport Workers Union of America – Health and Safety Fact Sheets 

Transportation Research Board Transit Cooperative Research Program  

“Bus Occupant Safety” 

Transportation Safety Institute (TSI)   “Fundamentals of Bus Collision Investigation” 

 “Instructors Course in Bus Operator Training” 

 “Transit Bus System Safety” 

Wisconsin Department of Transportation – Bus Safety Manual 
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Appendix A – Employee’s Account 
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Appendix B – DART Accident Report Form 
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Appendix C – TxDOT Reporting Form for Security Incidents 
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Appendix D – TxDOT Reporting Form for Transit Vehicle Incidents 
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Appendix E – Courtesy Card 
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Appendix F – Collision Scene Checklist 

 
Checklist for gathering information at the collision scene and limiting liability 

 
It is important to gather as much information as possible at the collision scene.  Complete the 
collision report as soon as possible while the details gathered are still fresh in your mind. 
 
From police officers: 

• Name 
• Badge number 
• Department 
• Time of arrival 

 
From passengers: 

• Name 
• Address and phone number 
• Number of customers 
• Type and location of injuries 
• Their account of the collision 

 
From other drivers: 

• Description of new and old damage to car 
• Name, address, and phone number of driver 
• Name, address, and phone number of any passengers 
• Make, color, license plate, and VIN number of car 

 
Suggestions to limit the liability of your company: 

• Do not move the bus unless you are told to by your supervisor or police officer 
• Count the number of customers on the bus at the time of the collision 
• Give only required information to others 
• If discussing the incident with your supervisor, do so in private 
• Talk in a low voice that cannot be overheard when speaking with the dispatcher 
• Never say you will contact anyone directly 
• Collect courtesy cards from as many people as possible 
• Never admit fault 
• Refer others to the risk management department 
• Do not offer opinions 
• Provide only facts that pertain to the incident and only to police officers 
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Appendix G – Supervisor Accident/Incident Report 
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Appendix H – Accident Sketches 
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Appendix I – Character Template 
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Appendix J – Supervisor’s Investigation Report  
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Appendix K – Supervisor’s Incident Report 
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Appendix L – Bus Safety Inspection Checklist 
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Appendix M – Generic Hazard Checklist 
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Appendix N – Accident Register 
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Appendix O – Accidents by Time of Day 
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Appendix P – Passenger Accidents 

 


